Patients with systemic lupus erythematosus often possess antibodies against two nuclear antigens called Sm and RNP (ribonucleoprotein). We have established the molecular identity of these antigens by analyzing immune precipitates of nuclear extracts from mouse Ehrlich ascites cells labeled with 32P and 35S. Anti-Sm serum selectively precipitates six small nuclear RNA molecules (snRNAs); anti-RNP serum reacts with only two of these; and a third serum, characterized as mostly anti-RNP, precipitates a subset of three snRNA bands. Three of the six RNAs are identified by fingerprint analysis as the previously characterized and highly abundant nucleoplasmic snRNA species Ula (171 nucleotides), Ulb, and U2 (196 nucleotides). The other three RNAs (U4, U5, and U6) likewise are uridine rich and contain modified nucleotides, but they are smaller, with lengths of about 145, 120, and 95 residues, respectively. Each of the six snRNAs is complexed with and apparently antigenic by virtue of association with specific proteins. All three sera precipitate an identical complement of seven different polypeptides ranging in molecular weight from 12,000 to 35,000; these proteins are abundant in nuclear extracts, but are neither histones nor the major polypeptides comprising the 30S heterogeneous nuclear RNP particles of mammalian nuclei. Our data argue that each of the six snRNAs exists in a separate small nuclear ribonucleoprotein (snRNP) complex with a total molecular weight of about 175,000. We find that human antisera also precipitate snRNAs from a wide range of vertebrate species and from arthropods. We discuss the antigenic snRNPs in relation to the published literature on snRNAs and nuclear RNPs and consider possible functions of snRNPs in nuclear processes.
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Systemic lupus erythematosus (SLE) is an autoimmune disease of unknown etiology (see refs. 1 and 2 for reviews). Antibodies to nuclear components, many of which have been identified as known macromolecules or macromolecular assemblies, are a hallmark of the disease. Antibodies directed against DNA, RNA, and nucleohistones are common. However, the molecular nature of two other antigens commonly precipitated by sera from patients with SLE, called ribonucleoprotein (RNP) and Sm, has remained obscure.
Previous work on the RNP and Sm antigens has established that they are highly conserved nuclear components (3, 4) . Immunodiffusion experiments using anti-RNP and anti-Sm sera have detected crossreacting material in a wide variety of mammalian tissues (3) . Immunofluorescence studies (3, 4) have localized RNP entirely within the interphase nucleus, whereas Sm is reported to be largely, but not exclusively, nuclear. Most striking is the observation that the activity of RNP, as measured by immunodiffusion assays, can be destroyed by either RNase or trypsin (3) (4) (5) . Sm is sensitive only to trypsin and is less heat labile, but appears antigenically related to RNP (3, 4, 6) . Finally, velocity centrifugation and gel filtration studies (3, 4) have assigned a sedimentation constant of 7-10 S and a molecular weight of about 200,000 to RNP; Sm appears smaller and more heterogeneous.
Here we show that anti-RNP and anti-Sm antibodies are directed against a distinct class of nuclear particles, each apparently consisting of a single small RNA and several small proteins. The RNA components of these complexes are unambiguously identified as the small nuclear RNAs (snRNAs) of eukaryotic cells.
MATERIALS AND METHODS
Sera were obtained from three patients with SLE as defined by the American Rheumatism Association (7) . The IgG fraction was prepared by ammonium sulfate precipitation followed by DEAE-cellulose chromatography (8) and stored frozen at a concentration of [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] aubsequently Many other SLE sera tested gave patterns similar to the three h pancreatic above, whereas normal sera (lane 9) and sera from a significant fied nucleofraction of patients with clinically diagnosed SLE precipitated )graphy (12) (19) and a 4.5S species (16) are not precipitated by our antibodies (see Fig. 1 ), the oligonucleotides of U4, U5, or U6 do not correlate with those of either a 5S variant (20) Fig. 1 . Sodium dodecyl sulfate/polyacrylamide gel fractionation (10) shows that all three antibody systems bind the same seven bands in about the same amounts (Fig. 3, lanes 2-4) . These (Fig. 3) . DISCUSSION We have established the biochemical identity of the nuclear antigens designated RNP and Sm in the rheumatic disease literature. When mixed with 32P-labeled nuclear extracts from Erlich ascites cells, anti-RNP and anti-Sm antibodies selectively precipitate certain snRNA molecules. These include the previously studied and highly abundant snRNA species Ula, Ulb, and U2 (14, 15) Our results further argue, but do not rig each snRNA is contained in a separate snR the observation that anti-RNP serum precil Ulb (Fig. 1, lane 11 (1, 2, 36-38) . Also, patients diagnosed as having either scleroderma or Sjorgens syndrome frequently possess high titers of antinucleolar antibodies (39) . The techniques described here should be capable of precisely identifying all macromolecular assemblies against which patients with rheumatic disease produce antibodies.
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Antibodies from patients with rheumatic disease are of obvious value in studying the structure and function of many important and highly conserved cellular macromolecules that otherwise may tend to be poor antigens. Other possible sources of antibodies are animals such as the F1 hybrids of NZB and NZW mice, which develop a disease sharing many characteristics with SLE in humans, including the production of anti-DNA, anti-Sm, and anti-RNP antibodies (40) . Hybridomas constructed from the lymphocytes of such animals could be used to build a library of monoclonal antibodies for use in studying many aspects of the molecular biology of eukaryotic cells.
Note Added in Proof. We have recently learned that M. Medof, P. Billings, A. Eddie-Quartey, and T. Martin have partially purified a lOS RNP complex from mouse ascites cell nuclei by ion-exchange chromatography and density-gradient centrifugation. The preparations appear to form immune complexes with sera from patients characterized as having circulating "anti-RNP" antibodies; they contain three major snRNA species and seven to nine major polypeptides in the molecular weight range 15,000-45,000, which are not the major proteins of 30S hnRNP subcomplexes. (T. E. Martin, personal communication).
